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Global context

• Expansion of aquaculture: new regions, new species, new and 
growing trade patterns

• Emergence of new diseases, transboundary diseases and 
epidemics of existing diseases

• Sanitary and phytosanitary agreement (WTO) allows 
infectious disease to remain a barrier to free trade



Early detection system (EDS)
WOAH definition

means a system….which ensures:

• the rapid recognition of signs that are suspicious of 
a listed disease, or an emerging disease, or 
unexplained mortality, in aquatic animals in 
an aquaculture establishment or in the wild, and 

• the rapid communication of the event to 
the Competent Authority, with the aim of activating an 
investigation by the Aquatic Animal Health 
Services with minimal delay.

Farmer 
reporting

Reporting by 
AAH 

professionals

Routine 
farms visits 

by CA

Inspections at 
markets

https://www.woah.org/en/what-we-do/standards/codes-and-manuals/en_glossaire.htm#terme_maladie_de_la_liste_de_l_oie
https://www.woah.org/en/what-we-do/standards/codes-and-manuals/#/glossary-chapter/?term=150238&standard_type=5&animal_type=8&lang_id=102
https://www.woah.org/en/what-we-do/standards/codes-and-manuals/en_glossaire.htm#terme_maladie_emergente
https://www.woah.org/en/what-we-do/standards/codes-and-manuals/#/glossary-chapter/?term=150238&standard_type=5&animal_type=8&lang_id=102
https://www.woah.org/en/what-we-do/standards/codes-and-manuals/#/glossary-chapter/?term=186277&standard_type=5&animal_type=8&lang_id=102
https://www.woah.org/en/what-we-do/standards/codes-and-manuals/#/glossary-chapter/?term=186275&standard_type=5&animal_type=8&lang_id=102
https://www.woah.org/en/what-we-do/standards/codes-and-manuals/#/glossary-chapter/?term=186276&standard_type=5&animal_type=8&lang_id=102
https://www.woah.org/en/what-we-do/standards/codes-and-manuals/#/glossary-chapter/?term=186274&standard_type=5&animal_type=8&lang_id=102
https://www.woah.org/en/what-we-do/standards/codes-and-manuals/#/glossary-chapter/?term=186274&standard_type=5&animal_type=8&lang_id=102


Why is early 
detection of 
disease 
important?



Disease freedom

Basic biosecurity conditions

Early 
detection 

system

Measures to 
prevent 

introduction

Awareness

Training in 
recognition 

and reporting Rapid 
disease 

investigation

Diagnostic 
capacity

Legal 
obligation to 

report



Freedom from viral 
haemorrhagic septicaemia
Basis for UK’s claim 

• WOAH pathway – historic freedom

• Restrictions on importation of live susceptible 
species and uneviscerated fish carcasses

• VHS is a listed disease – legal obligation to report

• High level of awareness amongst farmers (annual 
visits by fish health inspectors)

• Fish health inspectors trained to detect and 
investigate suspect VHS

• Govt lab capable of investigating suspect 
outbreaks (evidenced by investigations)

• Laboratory capacity for detection of VHSV



The narrow window of opportunity
… to control an introduced or emerging disease

Many diseases will spread 
rapidly with live animal 
movements and through 
water.

Early detection is critical 
to a successful and cost-
effective response to the 
detection of an 
introduced or emerging 
disease

Generation 1 2 3 4 5 6 7 8

No. infected 1 2 3 4 5 6 71
Ro 1 2 1 1.5 1.33 1.5 1.16



How can 
surveillance 
systems be 
assessed?



WOAH standard for an EDS
Criteria

1 Awareness of farmers and others of 
signs of listed diseases

2 Recognition and Reporting: vets and 
AAH professionals trained in 
detection and reporting

3 Investigation: capacity of AAHS to 
rapidly and effectively investigate an 
outbreak

4 Diagnosis: lab capacity to confirm 
disease

5 Legal obligation to report suspicion 
of listed diseases



WOAH PVS tool - aquatic
II 4 surveillance and early detection

The authority and capability of the AAHS to determine, verify 
and report on the sanitary status of aquatic animal populations, 
including wild aquatic animal populations, in a timely manner.

Level 5:
The AAHS have comprehensive passive 
surveillance nationwide, providing confidence 
in the country’s notifiable disease status in 
real time. The AAHS routinely report 
surveillance information to producers, the 
industry and other stakeholders. Full 
epidemiological disease investigations are 
undertaken in all relevant cases with tracing 
and active follow up of at-risk establishments

Level 1:
The AAHS have very limited passive surveillance capacity, 
with no formal disease list, little training/awareness and/ 
or inadequate national coverage. Disease outbreaks are 
not reported, or reporting is delayed.



Barriers to 
disease 
reporting



Key issue
Animal health surveillance systems typically have been designed to 
meet high-level government informational needs, and any incentives 
for those who generate data (…) to report surveillance information 
are sometimes outweighed by the negative consequences of 

reporting; underreporting is a serious constraint.



Reasons for poor reporting 
and unrepresentative 

reporting

Farmers’ 
inability

To detect

Lack of awareness

Logistical difficulties

Lack of dx tools

To report

Flaws in comms 
channels

Lack of awareness

Inertia / 
unwillingness

Of farmer

Fear of loss

Time, costs, hazards

Lack of trust

Of institutions

Loss of trade

Loss of reputation

Degraded credibility



How can early 
detection be 
improved?



Creating a virtuous 
circle

Farmer

Reports 
disease/
mortality 

to CA
Investigation 

by CA

Laboratory 
diagnostics

Results

Advice 
(disease 
control/

biosecurity)

Treatment

That reporting 
will result in 
• Investigation
• Diagnostics
• Results, advice and 

possibly treatment 
being provided to the 
farmer

Competent 
Authority



Application of technology
For early detection of aquatic animal diseases

Mobile phone 
technology

Molecular 
diagnostic

Remote 
sensing

AI  (LLM,  
machine 
learning)

Data 
acquisition

Data 
integration 
& analysis



Mobile phone technology
……. and associated databases

Reporting 
must be 

made easy, 
for example, 

through 
mobile 

phone apps 
or SMS

EMA-i (Event Mobile Application):
Developed by the FAO: mobile app allows 
veterinary field officers to submit geo-
referenced reports from the field, feeding data 
into national surveillance platforms

DHIS2 is a tool for collection, validation, 
analysis, and presentation of aggregate 
and patient-based statistical data, 
tailored (but not limited) to integrated 
health information management activities



Diagnostics

Key advances
• Pond-side technology for on site 

microbial detection

• Field compatible molecular methods

• Use of environmental samples

Emerging technologies

• CRISPR-Cas technology for precise pathogen 
detection

• Sequence-based community analysis for 
microbial monitoring

Off-site dx 
lab

Transport 
/ cold 
chain

Expensive 
equipment

Rapid 
decision 
making



Remote sensing
Smart buoy technology

• Autonomous monitoring systems

• High frequency measures of physical, 
chemical and biological parameters

• On board computer allows for real-
time data processing

• Data transmission via satellite

• Applied in the marine environment

Dissolved 
Oxygen

Water 
temperature Algal 

booms

Salinity
pH

Turbidity



Denominators
Where are farms?

• Information on location and type of 
farm is crucial to planning 
surveillance and disease control 
programmes

• Many countries have incomplete 
inventories of aquaculture businesses

• Aerial or satellite imaging can be used 
to locate and categorise aquaculture 
businesses and estimate production



Farmer SMS

Continuous 
monitoring 

environmental 
parameters

Automated 
mortality 
records

Continuous  
eDNA 

microbiome 
analysis

eDNA 
pathogen 
detection

Satellite 
imaging of 
production 

area

Data 
integration 

and analysis

Machine learning 
is a field of artificial 

intelligence that 
enables systems to 

learn from data, 
identify patterns, 

and make decisions 
with minimal 

human intervention



Conclusions



Conclusions

• Farmer reporting remains central to early detection

• The needs to farmers must be central to the design of surveillance 
systems

• Early detection achieves little unless it initiates i) disease 
investigation, ii) support to farmers and iii) measures to prevent 
spread and potentially eliminate infection.

• Farmer reporting can be enhanced by the application of new 
technology

• The integration of remote sensing, molecular technologies, 
satellite transmission and machine learning potentially provide 
additional sources surveillance information
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Thank you

Find out more about 
WOAH CCEAAD

ed.peeler@cefas.gov.uk
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